Web|DSL/

Danny M. Groenewegen, Zef Hemel, Lennart C.L. Kats, Eelco Visser

A Domain-Specific Language
for Dynamic Web Applications

Problems in web development WebDSL solutions Workflow

e | oose coupling of languages ¢ |ntegrated domain-specific sub-languages e High-level business process descriptions

e No static checking available e | anguage concepts for: data models, user e Specifies actors (who), user interface (view), actions (do)
e Boilerplate code interface, access control, workflow

e L ow expressivity e Generates Java or Python application Generated from workflow

e Repetition e Order of magnitude reduction e Task lists

in application code

WebWorkFlow

Interface Control Events

l

Procedural WebWorkFlow

User Access |Procedure - editReport (p) ;
Data Model Workflow (approveReport (p) xor commentReport (p))

e Status pages
e Navigation

e )
procedure meeting(p : ProgressMeeting)

process {
(writeEmployeeView (p) and writeManagerView (p))
repeat {

} until finalilzeReport (p)

J
J

procedure commentReport (p : ProgressMeeting) {
who { principal = p.employee }
view

derive procedurePage from p

Data Model | User Interface Access Froesellie for (view(employee),
Control Events view (report), '
commment S ) ‘ Home |S|gn out|
) Signed in as Comment report EmployeeAlice
EmployeeAlice
l do { email (commentNotification(p)); } oor:mem,epon Employee:  EmployeeAlice
} Approve report Report: Pretty good.
Comments: |1 Lnoughtkiz was
WebDSL + Access Control
\ _/
Data Model User Interface Access Control
Access Control
e Rules for: page access, template access, ...
e Separate concern
Base WebDSL . . . .
e Links to inaccessible pages are hidden
Data Model User Interface e Rules can be combined into policies
/principal is User with credentials username, . . A
password ;Sllgned mBasb
VianagerBo
access control rules v
rule page editReport (p:ProgressMeeting) { Edit report
rincipal = p.employee.manager
COI‘e WebDSL ) P P P pLoy ° Finalize report
rule page approveReport (p:ProgressMeeting) {
Core Data Model Core User Interface principal = p.employee
J Signed in as
rule page commentReport (p:ProgressMeeting) { EmployeeAlice
principal = p.employee
) Comment report

Java/Python Web Application

Data Models
e Simple and domain-specific value types (::)

e Composite (<) and referential (->) associations

e Derived CRUD pages

rule page finalizeReport (p:ProgressMeeting) { Approve report

principal = p.employee.manager
\_ } /
User Interface Data Manipulation
e Data presentation e Forms with type inferred input elements
e Markup for structuring pages e Action definitions with procedural code
e Data entry e Actions invoked by form button or link

e Control of navigation

' )
: ) 4 . . R
entity User ({ User: EmployeeAlice define page commentReport (p:ProgressMeeting) {
username String (1d) _ main ()
password Secret sz:ix? ET@?&mme define body () {
name String — . header{"Comment report" output (p.employee) }
manager -> User name: EmployeeAlice Comment report EmployeeAlice Form| P R
manager: ManagerBob OLm
employees —-> Set<User> employees: table/{
1sAdmin :: Bool A Employee:  EmployeeAlice row{"Employee: " output (p.employee) }
} Report: Pretty good. row{"Report: " output (p.report) }
entit P M ti " « Mm
y ProgressMeeting ({ o receNentimg: 1 Comments: [T thought it was row{"Comments: input (p.comments) }
employee -> User 9 g: great work. }
employeeV1ew :: Text employee: EmployeeAlice action ("Submit", submit ())
managerview :: Text employeeView: Ok, | guess. . action submit () {
report Text managerView:  Great work. Sl return home () ;
approved :: Bool report: Pretty good. }
comment Text approved: }
} comments: | thought it was great work. }
\_ / \ /
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